Correlation of surface properties with conformational stabilities of wild-type and six mutant tryptophan synthase alpha-subunits substituted at the same position.
The surface properties of wild-type and six mutant alpha-subunits of tryptophan synthase substituted at the same position, 49, which is buried in the interior, were measured by surface tension, foaming and emulsifying properties to correlate the surface properties with the stabilities. The conformational stabilities of the seven alpha-subunits differed dramatically depending on the characteristics of the substituting residues [Yutani et al. (1987) Proc. Natl. Acad. Sci., 84, 4441-4444]. The mutant proteins substituted by isoleucine and phenylalanine in place of glutamic acid at position 49 were more stable than the other proteins and showed higher surface tension and lower foaming and emulsifying properties than the wild-type and other mutant proteins. Good correlations were observed between these surface properties and values of the Gibbs free energy of unfolding in water, of the proteins. This indicates that the surface properties of the alpha-subunits of tryptophan synthase depend closely on the conformational stabilities.